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Abstract

Background: Rituximab is a monoclonal antibody widely used in the treatment of inflammatory and
autoimmune disorders. Despite reports of its effectiveness in the treatment of demyelinating diseases of
central nervous system (DDCNYS)), it is not yet approved for use in these disorders. The aim of this study
was to investigate the effectiveness and safety of low dose rituximab in three different subgroups of
DDCNS including relapsing-remitting multiple sclerosis (RRMS), secondary-progressive multiple

sclerosis (SPMS) and neuromyelitis-optica-spectrum disorders (NMOSD).

Methods: In a prospective cohort study, we monitored expanded-disability-status-scale (EDSS),
relapses (new attacks) and serum-1gG levels to assess effectiveness and drug-adverse-events for safety
in patients with RRMS, SPMS and NMOSD. These patients were candidates to receive rituximab
according to our common practice protocol. We switched patients to rituximab if there was poor
response to first line therapies. We follow a low dose protocol in our center (500 mg twice, two weeks
apart, repeating every six months) and these patients treated in a 4-year period were assessed

retrospectively for evaluation of our protocol’s safety and effectiveness.

Results: 99 patients (42 RRMS, 43 SPMS and 14 NMOSD) received rituximab for a range of 12 to 40
months period. New attacks occurred in 8 RRMS (19%), 10 SPMS (23%) and 1 NMOSD (7%) patients.
EDSS decreased in RRMS and NMOSD cases. Serum-1gG levels decremented in SPMS and NMOSD

patients. Drug-adverse-events happened in two cases.
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Conclusion: In this study, low dose rituximab showed substantial effectiveness in preventing disease

progression with a considerably good safety profile.


https://doi.org/10.20944/preprints202012.0705.v1

Preprints (www.preprints.org) | NOT PEER-REVIEWED | Posted: 28 December 2020 d0i:10.20944/preprints202012.0705.v1

Introduction

Rituximab is a human/mouse chimeric monoclonal antibody agent that acts against the CD20 expressed
receptors of B-cells *. These cells are playing an important role in the immune response and are thought
to be involved in the development of a number of autoimmune diseases including demyelinating disease
of the central nervous system (DDCNS) 2. Multiple sclerosis (MS) and neuromyelitis-optica spectrum
disorders (NMOSD), also known as Devic’s disease are considered as the two most common DDCNSs
in the literature. Although these are two distinct disorders of myelin in central nervous system (CNS),
both etiologically and pathophysiologically, they share similar clinical features and treatment strategies.
Rituximab has been regarded as the most successful synthetic monoclonal antibody agent used in the
treatment of hematolymphoid malignancies 2. Originally, it was approved for the use in patients with B-
cell non-hodgkin’s lymphoma. Since then, it has received approval for the treatment of other lymphatic
malignancies and a number of inflammatory and autoimmune disorders 4®. Currently, it is regarded as a
suitable off-label choice drug for the treatment of DDCNS alongside the other disease-modifying

therapies including interferonp, glatiramer acetate, mitoxantrone, natalizumab and alemtuzumab ’.

Despite previous confirmatory studies on patients with other different diseases, there have been few
studies conducted on the safety and effectiveness of rituximab in patients with DDCNS & °. In this
regard, the safety and effectiveness of rituximab administration in patients with DDCNS must be
confirmed by more comprehensive cohort and trial studies. Furthermore, there is controversy regarding
the optimum dosing of rituximab in different protocols. Most studies has chosen the higher dose
approach (e.g. 1000 mg on weeks 0, 2, 24, 48... or administered every six months) or started with higher
dose and then changed to lower-dose regimen (500 mg) in the subsequent maintenance doses * °. Some
has also introduced a minimally effective dose approach (100 mg per dose) repeated usually every six

months %, The aim of this study was to investigate the safety and effectiveness of low-dose rituximab in
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patients with relapsing-remitting MS (RRMS), secondary progressive MS (SPMS) and NMOSD, a

strategy which has been less well-evaluated 2 3,

Material and Methods

This study was approved by the institutional review board and ethics committee of Iran University of
Medical Sciences, Tehran, Iran; and has been conducted in accordance with the ethical standards of
Declaration of Helsinki. Informed consent was obtained from all patients before administration of

rituximab.

Based on our protocol for the management of patients with MS spectrum and NMOSD, rituximab is not
considered as the first-choice disease modifying drug (DMD) and is prescribed in cases with poor
response to first line therapeutic agents (e.g. interferon  or Dimethyl fumarate for MS). According to
our common practice in our center, the patients receive 500 mg rituximab per dose, (“Zytux”
ARYOGEN Co, Tehran, Iran) by slow intravenous infusion over a 4-hour period. We administered
rituximab in two separate courses, two-weeks apart and these two doses were repeated every 6 months
to restrain the disease from further attacks. As premedication, patients received methyl prednisolone
(125 mg intravenous infusion), chlorpheniramine (10 mg intravenous stat) and acetaminophen (1000 mg

oral) 30 minutes before the administration of rituximab, to inhibit any possible inflammatory reactions.

In this retrospective cohort study, we collected and analyzed demographics, clinical, radiological and lab
data of patients with DDCNS treated in a single tertiary center, the hospital which first author is
affiliated to, between 2016 and 2019. Based on expert diagnosis, patients were divided into three sub-
groups: RRMS, SPMS and NMOSD. MS and NMOSD were diagnosed based on McDonald’s criteria
2010 and International consensus diagnostic criteria for neuromyelitis optica spectrum disorders 2015 #

15 respectively. All clinical and paraclinical data of patients during a close follow-up of at least 12
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months (after receiving 4 infusions of rituximab) was collected. There was no patient with an anti-
myelin oligodendrocyte glycoprotein (anti-MOG) demyelinating disease spectrum diagnosis in our data
set. During the follow-up period, neurological evaluation and laboratory tests were routinely performed
every six months for all patients after the first course of rituximab. Patients were assessed by brain,
cervical and thoracic contrast-MRIs annually to investigate probable new lesions, using a 1.5 Tesla
scanner. Serum immunoglobulin G (IgG) level were also measured every six months. Neurological
disability status was assessed by the expanded disability status scale (EDSS) and any change in EDSS
during the follow-up was assessed for patients in each group. Moreover, number of new attacks during
treatment (relapse) and any infusion-related adverse effects of rituximab were also documented. All
collected data were analyzed by The International Business Machines Corporation (IBM) Statistical
Package for the Social Sciences (SPSS), version 22.0 and p values were calculated with the Wilcoxon
signed-rank test. Meanwhile, all participants provided written informed consent for both treatment with

rituximab and participating in this study.

Results

Between February 2016 and December 2019, a total number of 99 patients with RRMS, SPMS and
NMOSD whose therapy was changes to rituximab, were selected prospectively. 42 patients were
diagnosed with RRMS (42.5%), 43 with SPMS (43.4%) and 14 with NMOSD (14.1%). The mean age of
patients was 39.5 £10.7 years (between 18 and 66). 67 patients (67.7%) were female. Groups were
similar in their age and sex average and no significant different was found between groups’
demographics (p > 0.05). Disease duration were ranged between 2 to 30 (mean 8.97) years and the
mean follow-up for rituximab-therapy was 20.4 +7.9 months (ranged 12 to 40). The number of attacks

during treatment with rituximab were 8 (19%), 10 (23.2%) and 1 (7%) among patients with RRMS,
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SPMS and NMOSD, respectively. Among the 19 patients who had experienced attacks during the
follow-up period, 13 had one episode, four patients had two episodes and two patients had experienced
three episodes of attacks. The last EDSS was subtracted from the baseline EDSS for each patient. Mean
EDSS variability had decreased in RRMS (-0.32, P = 0.06) and NMOSD (-0.57, P = 0.004) and had a
slight increase among patients with SPMS (+0.19, P = 0.23). New lesions on T2-weighted MRI and
Gadolinium enhancing lesions were found in 9 and 4 cases respectively, during follow-up MRI (Table
1). Serum 1gG level had a declining trend in 13.9% and 10% of patients with SPMS and NMOSD,
respectively. None of patients with RRMS had serum 1gG decrement during follow-up. There was no

opportunistic infection in patients with low serum IgG.

Adverse drug effect

During 818 administered doses of rituximab, only two cases had developed a drug adverse effect during
or after rituximab infusion. These adverse effects included flushing and thrombocytopenia in two SPMS
patients during and after rituximab administration, respectively. In the first case, a 40-year-old man
developed flushing 30 minutes after starting the administration of first dose of rituximab. There were no
hives, itching, shortness of breath or hemodynamic changes. Infusion rate declined to half and the
patient received the rest of dose without any further complications. The second case, a 37-year-old
woman, diagnosed with thrombocytopenia after second dose of rituximab during her routine tests.
Treatment was continued and she received the two subsequent doses six months after her first
thrombocytopenic event. After the 4™ course of rituximab administration, platelets counts dropped to
11.5 x 10%L but returned to normal range during next four-months close follow-up without further

treatments.
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Discussion

Despite some variability in the outcome of three sub-types of DDCNS, overall results showed a
favorable effectiveness of low-dose rituximab in patients with various forms of DDCNS. Considering
the results of our study, 80.8% of patients experienced a complete disease control without relapses, all of
them had suffered treatment failure with other medications in the past. D’ Amico et al published a similar
study of their experience in administration of rituximab in patients with DDCNS in Italy, in which 65%
of their patients had no evidence of disease activity. They used two courses of rituximab two weeks
apart (1000 mg per dosing for adults and 500 mg for pediatric patients) and decided next courses
administration timing based on CD19 and CD20 levels. Smaller sample size (seventeen patients) with
more proportion of them being NMOSD (23% vs. 14% in our study) may explain the lower efficacy of

rituximab in their investigation 2.

The interesting point regarding our findings was the non-inferiority of low-dose rituximab regimen
compared to higher usual dosing in all three DDCNS groups. Many previous studies who implemented

1000 mg dosing have reported similar or even higher relapse rates in both MS and NMOSD patients

13

Due to financial problems we were not able to check CD19 and CD20 in all patients, but we used total
serum IgG level as an indirect marker of severe B cell depletion and to diagnose patients at the risk for
infections secondary to immunosuppression. Our experience shows, close following of these markers are
not necessary to ensure effectiveness and safety of the rituximab therapy. This may further rationalize
the implementation of low-dose regimen in similar situations, when the routine monitoring of CD19 and
CD20 is not available. Besides safety, our results showed that the efficacy of low-dose treatment is non-
inferior to high dose protocol and there was no infection related complications in our patients. Although

the reliability of IgG monitoring merits further investigations, we recommend routine monitoring of total
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serum 1gG in similar situations, as it is a much more available and inexpensive laboratory test compared
to flow cytometry. In similar studies, follow up through CD19 and CD 20 monitoring neither reached

higher disease control nor faced less adverse events compared to our present results % 1013,

Patients with SPMS had poorer clinical response to treatment and less disease activity control (77%
compared to 81% in RRMS and 93% in NMOSD). Moreover, patients with SPMS had the least
improvement after rituximab-therapy based on the changes in EDSS score and our only cases with drug
adverse events were among patients with SPMS. This is in corroboration with similar studies, which
showed less disability improvement in progressive MS patients after rituximab therapy °. The higher
effectiveness of rituximab in disease-relapse-control, although is biased by small number of patients
(one relapse in 14 NMOSD patients), is supported by those studies which used rituximab as first-line
DMD for NMOSD and have reported significant relapse control and reduction in EDSS as well as

appropriate tolerability 1617,

Among the patients with new attack in our study, ambulation deficit was seen in 47.5% and most of
them had active lesion and deficit in pyramidal system (Table 2). This may reflect a selection bias; the

patients with more disabling symptoms were selected to receive rituximab as the DMD.

Eventually, we should emphasize that the administration of rituximab as a DMD in DDCNS including
MS and NMOSD is still off-label and there is controversy regarding optimum dosage and regimens. The
supporting evidence for its use in MS is the recent approval of similar anti-CD20 monoclonal antibody,
ocrelizumab, which has shown substantial effectiveness and acceptable safety profile, but is not still as

widely available as rituximab and is much more expensive than rituximab at present time 18,

Conclusion
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Low dose rituximab showed favorable effectiveness in terms of reducing the attack frequencies and
improving EDSS between the follow-up intervals among patients with DDCNS. Drug adverse events
were negligible overall. SPMS had the least favorable response to rituximab administration among the
three main DDCNS. More studies are required to investigate the optimum dosage, regimen protocol and

follow up strategies.
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Table 1. Patients characteristics at first course of Rituximab administration and during follow-up.

Features RRMS * SPMS * NMOSD $§
No. of patients, (%) 42, (42.5) 43, (43.4) 14, (14.1)

Age at presentation (years)
Mean 34.1 43.5 43
Range 18-66 27-60 26-62
Gender, No. (%)

Male 14, (33.3) 13, (30.2) 5, (35.7)
Female 28, (66.7) 30, (69.8) 9, (64.3)
Mean disease duration (years) 6.7 12.2 6
Mean follow-up period (months) 17.3 22.2 24.3
Patients with clinical attacks
8(19) 10 (23) 1(7)
(proportion of that specific DDCNS , %)
New T2-weighted MRI lesions 4 4 1
Gadolinium enhancing lesion 2 2 0
Drug reaction 0 2 0
EDSS " variability -0.32+1.1 +0.19%1 -0.57 £ 0.6
(P =0.06) (P=0.23) (P =0.004)

t) RRMS: Relapsing-remitting multiple sclerosis; ) SPMS: Secondary-progressive multiple sclerosis;
§) NMOSD: neuromyelitis optica spectrum disorder; ) EDSS: Expanded Disability Status Scale
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Table 2. Characteristics of patients experienced new attack during follow-up

No. Age, Sex Type Localization of the lesion Symptoms
1 42,female SPMS’ Pyramidal Ambulation deficit
2 34, male RRMS * Pyramidal & Sensory Lower limbs wea.kness &
paresthesia
3 35, female RRMS Cerebellum, Paraventricular & Cord Ambulation deficit
4 53, female SPMS Cord Paraparesis
5 29, male SPMS Pyramidal Ambulation deficit
6 42,female NMOSD$ Pyramidal Ambulation deficit
7 42, female SPMS Pyramidal Hemiparesis
8 37, female SPMS Pyramidal & Sensory Hemiparesis
9 39, male SPMS Periventricular Hemiparesis & Paresthesia
10 38, female SPMS Pyramidal Hemiparesis
11 32, female RRMS Pyramidal Ambulation deficit
12 43, female RRMS Periventricular Ambulation deficit
13 27, female SPMS Pyramidal Hemiparesis
14 29, female RRMS Brain stem Trigeminal neuritis
15 48, female RRMS Pyramidal Ambulation deficit
Paraparesis & Sphincteric
16 30, female RRMS Cord .
disorder
17 44, male SPMS Pyramidal Ambulation deficit
18 29, female SPMS Pyramidal Ambulation deficit
19 20, female RRMS Pyramidal, Optic nerve & Cerebellum  Hemiparesis & Blurred vision

t) SPMS: Secondary-progressive multiple sclerosis; ¥) RRMS: Relapsing-remitting multiple sclerosis;
§) NMOSD: neuromyelitis optica spectrum disorder
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